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(ROM Soft IP)^ ^5^^ l}-'^ ^ U-^* ^^^1^1^ ^SH^^ 7]^tb 71^.^1011 
^^S^i, MPU 3.0] ipofl ^ ^ oj^s. s. E ip^ IP ^711 . 

^f7> -§-ol*T^l # i^^l- MPU ip^ A^Tji ^ oj^ a^D]. o>ule). MPU IP^l A> 

IP* ^5^^^ ^ 9X^: . ■ . 

' s. 1 

MPU, <5>ol'3^, Hex file, VHDL, o>:^x3^ 
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o>olH5. o}o]s\ vfl^a-g- ^ae oVolsqo:) >^5>^^ ^ o] ig-ig 

* ^^Al7'l7l ^tb 7l^t!- 7l^ni]^l {METHOD FOR CREATING ROM SOFT IP USING 

IN THE MICRO CONTROLLER SOFT IP AND STORAGE MEDIA FOR PROGRAM OF PERFORMING THE SAME} 

ipsq- ^^A^ ^ ifl^ MPU IP<H1 ^-§-*>^ «<J-'3^ £Al^ £1^0] cf. 

:£ 2^ MPU IPS] 7fl5^^^ ^2: ^ IP^^ S^^^Tjll- ^^*>7l ^tb 7fl^ 

£ 4^ :£ IS] IPl- -^^A^ «J-^2] Efl^ 3i|-^(tail.vhd)^ '^•^l^ ^^]^ 

JE 5^ £ 1^ ip^ AgA^ «j.,go^ t^A> (watch. hex >^ 'a-^ll- H^l^ 

£ 6a ^ £ 6b^ ^1-71 £ 15] 1- IP ^jis]^^ Afl-^ 

:ilE.E. IP S}-<^S] ^ oriole).. 
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102D020077596 %^ «y^>: 2003/1/9 

(ROM Soft !?)♦ ^.S^^^V^ ^cJ-'^'Hl >^V/flBrV7ll^, MPU IP(MPU 

core IP)<^1 ^ * ip^ IP ^:^]7]-7} -g-ol^>7fl 

MPUCMicro Processor Unit) IP* ^ ^ ^ <*>M2l- MPU 3.<^ IP 

A]-g-7^>£ SSZLSfl'?,!^ a.7]Sl- -^^t!: # ^S-H^ cflolE-lCROM program data)!"* 



<io> "p>ol35. ^mi-e]"^ Micro Processor UnitS ^^^l^M, <^1^> MPUS a7l*>Jl. " 

o>^l^(IP)"^ Intellectual Property^ ^^l o^^A^^ o>£^] ^7j]^>>a:^ o:| d] s:>t^ ^ o] ^-f. 
IPS K7M7]Si ^r^. SEtb "MPU 3.^ IP"^ i^^^l-^l MPU IP* ^^^l^M, " 
MPU IP"^^# ifl^^ MPU IP# "Sier*>ji". wVJE^l # 

(Design Rule)<H] -?-^^]-7fl ^ €^>SlS^;^l o^o^^ 7l#^]-^ 7> 

^^^^(Virtual Component , i^V^l 3.5. SS-^il^-l 7l¥^ ^TjlT-V-tV 
( Semi conductor IP)^ ^^1^^^. 

<ii> "iS-E ip.^ ^;^>S)S.* ^ VHDL(Very High speed 

Description Language), Verilog ^^>SlS ^^l*d<HS ^£^1 ^^l^>^-i- 
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^S]nl^l-jl, "IP ^Tll^XlP Designer)"^ oVS-^l ^^l^^V^^:^ ><>>#^ ^i^l^fi^. " 

IP ^>-§-^>(IP User)"^ ^7] IP#^ «:-§-*l-<^ o]^ ^1:^1^^ %^#^>fe ^}^^ 

tfl^lEi (Program Data)"^ W vfl-fofl ss^efl^J 5]^^^ 
MPU ^-g-g-COperating) ^A>^s.(Hex code)** ^'^ItbcV. "^}^ IP(Hard IP)"^ 
S\S.^ <a^^i-i-^ ^ /^12:S1AH^^'2> ^^12:7> 7V^t!: IP* 

^. . • 

'S- MPtJ-§-. ^^<H Instruct ion Set)^ JS-^l^lol^a SH.(OPerat ion code, OP code)€- 

* MPU^ 7l^* ^ ^S^ '^^nefl^J .^fl'^i, MPU^ ifl^ 5E 

^ ^^Sl i]7l ^-g- 7|^di;^|-(Memory. Device) (ol^V "7l^:lt;^>" B^-Jl ^%l2r>7lS ^. 
SEt!: 'H^a*(Mask ROM)" ^ '"S.S.-L^ M]S.^ 1-^ 7l'5^^^]- l^e^" S. ^"^t!- 
1-^* ^)oll 7]^^ ^C^o]: ^cf. tE)-£l-A-l ^ ifl:^ MPU ;^l2:7> 

^l-§->^>*Pl^^oll^i- SS.-L=2fl^J ^ ^ ojsl^CEPROM : Erasable 

Programmable Read Only Memory) olM- c>i:f.3)^(EEPR0M : Electrically Erasable 
Programmable Read Only Memory) ^3]. l-fl^'^j (Non-volatile) S.S.iii^^^ 7}^ ^7]^ 
-8- 7l^^^>(Programmable .Read Only Memory Device)* MPU ^ vfl.-¥-'='ll >fl^*V<=^ 'g/^l* 
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tfl^l 5^1 MPU IP MCU^^, 7l^^^> IP ^Bll ^ - 

""inm] ^ ^^l^ll tfl^Ai cfle^^^ 7l#*>5icf. 
<15> [S 11 





MPU 


7]^±A MPU IP 


MCU ¥^ 




IP 








71 1 




1 




IP 

^7(1 


PROM) 

(EEPRO 
M) 




(S1S.£ 


1. MCU -> IP^7|l;il- 

2. 7loji;^f -> ^ ;^^|^^;^^ 


2 . 


±M.E. IP 

\ S ' 11 1^ 1 

^1^) 


1. MCU -> IP'i?!!^ 

2. 7ieji;^|. ->W^m 


^2fl7]^ 
3 




IP 

4 




4^ 


«^H IP 

-a 711^*1.) 


1. # -> -i- 25. 

-> IP ^\-%-^ 

2. -g- 3.S. -> # Bll^ 

-> IP ^-^A 

3. -t 4^ -> CAD 1- -> P\^3. 

t -> IP afe ^ ^^h^ 


4 . 


±5.Ji. IP 
■91^) 


>^7ls^-f|-4 


^^21171^ 

5 


1. # S.S.-L^ -> f- 

-> IP 4-8-J'f 

2. t -> VHDL af-ys. 
45'U, 7] MPU 3o1 IP-8- 

-> IP -a^o^f 
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<16> *H'L>, S. l<HlAi Ul-SV ^Efl 7l^#^ ZL Z^-2|ol ^o. 

<i7> Dj:^^ #2fl7l"^ lofl sit!" MPU* IP(Hard IP)5. >i;^l*>^ ^c^'^ 

^. MPU IP ^^l^l-7> -i^l^VJl. oi:f-5q^ ^ ^]:^7,\7} ^^A^}7\] 

<i8> #efl 7l# 2^1 ifl^ MPUl- IPCSoft IP)S. ^;^1^>^ ^ >IV 

- ^W. MPU» IPS. ^^^1^ ^^^W 

MPU ScH^^'d: ^^1 n^^^}^ ^^<^1 SZt^-. 

<19> 7l# 33}- ^o], MPU A>-g-;^>S«El A>^ofl efl ^11 * ^^«fl^i 

^ 2llli(R0M pattern)-^^ ^ o} JJll^<^l , ^fl'^-^l-^ ^>ia.-I- oj-g-^V*^ ^]2)-sr>^ n> 

xfl^ MPU* ^>:^ IPCHard IP)^ ^7ll^>^ ^c>i a.^.^ ^7ll;^V7l- 

^}^3.^ -i^l.^ IP Ai:-g-;^>s.YB^ A>^oil ss-nefl^j c-|]o1b11- ^^^V 

^ .;^l^:;^>^-^Ei:^^:=gii#.^^o>A| CADCComputer Added Design) l:(Todl)<Hl ^^^*> 

^^l^J-'^^ t^^l -i^l «ll<^>*m MPU ip^ >^>-g-;^l-7> IP >a-^fl 

<20> ^2fl 7l# 4^1 S}*!- ^l-i^f- ifl^ MPUS- IPCSoft IP)S. ^7ll*>^ 

IP ^l-g-;^>s.^El A>^o|i =szL2fl°j clHE^l- IP ^^1;^>7> CAD l-(Tooi) 

^ «=>l-§-«H i^>^3l- sfl^o.^ ^€:'^1?^>H 4K yi}o]E. oflfiel ^ 
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5)^1- ^ ^ cf^ CAD l-ir ^l-g-sj-o^ «o>^-2.S MPU ±S.E. IP* ^ 

Tiiti-cf. 4e^-A-i CAD i-oi "^^n^^ ^^«^r $XJL, 

ojo^o] 7l^iii^>7l- ^^^^a^"^. MPU IP^ ^l-§-:=^>7> IP -a-EflollA^^ S^ZL2fl«J cflo] 

<2i> ^2fl 7l# 5^ t.>i3^ tfl^ MPU* iPCSoft IP)S. -g;^!*}^ IP ^ 

^:^] 91<^S.^^ MPU 3.0}^^ -a^^l^VJL, IP A>-g-p^)-7> ^^-§-51 MPU SS-ZLBfl 

^1^>7]- ofls-e^-g- VHDL ^^^l^lil, 7] ^^^^ MPU IP-§- 

5|.<a6)lAf SS-ZL^ nl]2.ElSl a.7l# ^^*>al, cH^^Sfli ^^S|-<a 
^^^j-o^o]: ^tq.. nfel-Ai, IP ^;^1;^>^ CAD 1:^ <^|-g-*H IP^ 

^J-^'^] "114- ^^^1-4^ SZi^. SEt!:, MPU = m IPS^ A>-g-^>7> IP >S-^fl<Hl^-1, B. 
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MPU IPS] ^\-%-^}7} IP ^^Bflofl^ife- ^SZL2fl°J t-llolEl^ ^ ^^l^o] 

^J-^m dtS-^ IP^ CAD l:<^1^2l-;^lTa ^^^^IIJ-'^^ ^H^«f|^i i=fAl «i]c,>^].^ ^^j^ 

SZJI. *y<^^ 7l^ih/^>7> '^J^^^Sjo^, MPU IPS] A>-g-^l-7> IP-^>EfloflAl^ 

ofl-?- , MPU IP^ IP HS-LHfl^J n^^^ 

^^^j, ^ ^^^^ -^-71 ^^1^^ n^^}7] tlr^^ MPU<H1 ifl/S-^V 

ZL^ 1- s:e.(x.>^^^s1 c-llo]Bl# VHDL ^^^l^'H ^4^^ 4 

-S-^:^ Al7l£], 1- ^iVleCROM Component) 3}-<^ ^nfls a^a^^o.^^! mPU ipo;) 

3.7] 3711- ^JL$X^ ^}dz3.^tL^ ^S] 37l# 
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<25> ^ y^x^o^ cf^ MPU SS.:n.sfl^J cl)o]E-l(Pl-i^l-o] c11<^lEil- sin] 

MPU ^S.^ IPS] -g-ol*>7ll ^ ^JL, MPU^ o^ = e^l>i^7>xl ^-g-^ 

<26> ^ ^i^o^ ^ci-s. ^ne ipo^ ^7ll;^V^ MPU 3.o] ip6\] 1-^ vfl 

MPU ^S.^ IP* -g-ol*>7ll ^cfl ^ -§-^^7l-;^l ^-§-*>£^ ^^1^ ^ 9X^^, 

MPU IP^ >^>-g-;=^l-^ MPU SSnefl^J c-il<^lEll- =-;^>^ ^ SE^ MPU 

IP 'lV #-g-^ ^ Sii^ ^'■^l^ ^ ^^]^. 
<27> ^ tij-s^] ^ ;^lSSlA>o^ ^ ^^7l# i-^<^«-oil ^ 

<28> . Aj.7i ^>^^s>7l ^ ^^2] M^"^^ (a) ^ ipo:| 

DflS- el (Program Meniory)-§- s|.<^^ >id^^^>^ ^^]^. (b) ^ 4^ , ^7] «ll 

c-l s)-^^ ^A>^>^ ^7] ss-n^ tiiia.E^-g- tqA> ASCII ^^}S. ^^^^ c>^:=e^l 
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<29> S.S.ZL^ °il-2-el-§- 3l-<^oilA^ ASCII ^^}S. ^^^^ o]^^]^$\- ^^<^% 

# ^^*V<^ 2^^S. ^^tb ^ '^^^i. ^^>^S ^^;^1^<HS- ^i^-i- 

^ ^Jl, # ip^ VHDL, Verilog-i-^^*>^ ^;^>slS ^;Nl<?i<H-i- ^ 

^ ^-2.^, 1- dt^M IP^ n>>;3^^ cfl^l^H MPU<^1 ^^^^ ^ 9X^. 

<30> «11i:-l5)-«aoll^ IPofl ^-g.^ S^o\W^]2], IPS] v^^ ^ ol^^ S^arV 

<3i> atl., ^;=^>s|s. >a;^l«y<Hs. ASCII ^^^^ 

<32> ^^VS)^ ^711 <>lol^ 7l#tl- ^7] ^^^B. IP^ MPU IP5i|- tg^gflA^ 

^ ifl^*>^^£ 7>^b:>o^, ^7] f- diM IP ^5^^^ IPSq- ^7] 
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<35> - ^ 1- IP v^^-^^ ^Jie)^ole^.j7 t^^Sl^ ^9] ^]o]^]^^^7]-S\S. 

*>fe -§-£5^-^711- n>>,^^o^ cfloiEil-, Visual C -^^ HSnsfl^J 

^ # IP* ^5>^^*>^ «a:Jiel#oiiq.. 

<36> MPU^ -§-:£.<^l SS.ZLEfl'^J € ^>^3# ^-^7> ^'t^^JI Sj- 

9^'H*<^Ai, VHDL ^^>2]^ -M^l^a^ sl-oas. ^^r^l^l^ ^J-^^Hl^^V-^ 

cf'y^t!: 37] # ip^ ^5-^^^ ^ ^Jl, MPU 3.0] IP^ ^Ti);^]- o>u)b^- A>-g- 

^^1- ^Eflo^ ulise^ ^^o] j^j^^ o^ei ^^s) SoCCSystem on a Chip)* ^tJ]^ nfloll 

3^. IP -8-<^l*>7ll l-g-^ ^ ^^1^ 7>^ * dlHS IP AJA^ 
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<37> o]t}^ ^a.^ £^1-* ^S*>c^ ^ ^^3] w>#2l?l: ^^1<=^1<H1 S^t!- 1- IP . 

* ^5^^ ^J-'^^ MPU IPfif ^^^i * vfl^ MPU ^S.^ lPo\] ^cJ-*^^! cfls:H 

<38> ^7^, MPU IP^ 7ll3f^^ ^ IP :?]:^ <?!^^1;^1» :£ 21- %2i^-<^ ^ 

'^S^Vi^, i 2^ MPU ipo^ 7fle^^<y ^Si ^ IP:^S] c^^^7^1» -^^^7] 7l) 

t:|-i?V, vfl^g. MPU ^.^e ip(io)oll ^-g-^>^ ^7^]9^ 2)-^ ^ 
oil ^'^^ ^^1- ^]^^7] ^tb 'a<=^l<^lcf. 

<39> £ 21- ^S^V^. Inprom.vhdS. ^^^f]: ^iiiSE ip(20)ofl 16^1 e o1^efl:ii tH^^ 
(addr)7> <a^S]ig sals i^^ol ttl;i(dataout) %^ '=^^^^<^ 9X^. 

0~64KB 3.7]$] MPU ^^-g- ^Szi^^ ^ o;^^ ^ IP(20)7l- 

f-^SE IP(20)^ ET8031.vhdS. ^^tb .MPU IP(30)5!l- ^^sjo^ CADl-S. slS^^j • 
^ ^€ ^ ^ i-H^ MPU lP(lO)^^^i MPU dtSE ip^ CAD l-S ^ 

^* ^ ^^*>^ ^^^i. ET8051.vhdS. '^^tb * MPU ihSE ip(io) 

<40> cf^.o.^, £ l5^.Ji#s.l- ^i^^tf. • 

<41> (SI ci-^i) 

<42> ip(20)^ ^:|^^Eflo]>5iolx4 pcCPersonal Computer) ^^^Hl^i :5i;^]-3lS- 



29-15 



^0 



10Z0020077596 %■^ 'U^}- 2003/1/9 

IP^ ^^^1^ tfl^^. ASCII MPU^l ^]3.^ 

<43> ^ ip(20)l- ^ 'i'^^V^. H 3^ B|-^(head.vhd)2l ^ 

£^<^li^. «flt:-1 s|-«a(head.vhd)s^ vfl^o^lfe- IP<Hl ^-§-^ e^o] a.e^El(A)s^- 
IP2^ '^^lazf <^^^ ^s.(B) ^ IP(20)^ ^7] ^ja.-!-^ ^l^s^>:a, # 

^'^^^V'^ n^Hltb^-. 2|-<a(head.vhd)^ VHDL5|-"a ^'^^ ^^^1 

<44> Bii<^ 2)-<^^ tail.vhd ^Jl ^'^^H £ 4^1 <^l^l^>^cf. -£ Efl<a sj- 

^^*>*^ ^flS.^ ^ IP^ inprom.vhd ^Ji ^^*><^, ^J^VSjs. 

^T^l^o^^A^ ^A^^ al s|.<^^ ^ay^fl ¥^4. tlr^.. tfl^^ 2y-«^:(tai 1 .vhd)^ VHOL^)-'^ 
IEEE ^Ic-ls^-^-^^^ x^o]yJ^ ^ojcf. 

<45> ASCII ^^^^ MPU^ ^SH^ ^S.Bl-§- ^A> B}-^^ ^ 

<Hl>^ife watch.hex Ef.^.^^lsy A];^l7i:^^ ^^g-Al^]^ s\.<^^ ^wj^H £ 5<Hl "^l^l^V^" 
cf. S. 5«^lAi^ 2).^ (watch.hex)^ MPU^ ^>-§-^>7> S^nsfl^j Br>7l) s^t^. 5l-<^ 

^^<H1^ -^T-^^!}- Slnl7]- ol* ^ c-l ^'^^t:!-. «!a> . 

(watch. hex)Sl ^tti^^sy a)^ Aj^]-^ ^i^ltbcf. ^12~3 ^;=^> 

(03, b)^ o] s^o]] jE^^ OP 3.^^ 16^^S S^tb ^-^S^i ^ <^1^ ^-f^ OP 

S^7l- 37)1 SJcf^ ;«114~7 ^;^KOO0O, c)^ o] ^o) AjaJ- ^ o. 

^ «^l<^lAi^ 16^^^ 0000 ^^I'a^ M-El-i^rf. ;tll8~9 §-;^l-(00, d)^^]-;^]^ ^91 
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iAjS-Ai D>>^lei-^ OlS. X^l^cf. 10-11 ^^V(02, e), ^Il2~13 ^^>(1E. 

f). ^114-15 ^^XDD, h)*^ o] ^<^1 5£^€ 37fl^ OP ^^Itbcf. ;*ill4~15 

<46> (S2 ^Til) 

<47> cf-i-o.^, IP(20)^ PC ^^<^1^i Visual C -^^ ^^nefl^J di^M^I^I 

S^i RomCoiiv.exeSf:!! '^^tF # S= ^#^>^cll, '^7H1A^ ^tiltb 

S-^ 1- IP B|.<g vfl«.oil ^]^^ 5i|-^(head.vhd)* ^^}n ^Jl. S 

t^lS.el-§- ^a> j4^ (watch. hex)^ t^<H SS-Zisfl^jj^aE^^loio) ^^s. 

^ <^l-g-*><^, ^ <Hcefl>;sq. c-ilolE^l- VHDL ^%^]^^] 4^^1^>^>^^ 

IP 5^<goil 7l^*>£^ ^4(82). 

Hfl'iy^sE^io]^ oi-g-^i.o^.\i^^E 4^^^ vjj^^] s)-<u ^^ ^^^}<^ 

<49> S. n^^^o. ^■^^Sflnjsr>7l ^*fl^i^, MPU^ ^S.ZL^ i^lS.el-§- 

^Al ^sj-^^V^^ ASCII ^^l-S. ^^^^ # SE.-§- HEX 5r|-^- 

(FlXWatch.hex)^ ^-g-* ^-^ •yslsl ^^(FBuf)oll ^i^^sV^ 

tl:Cf(S201). o] Afls.^ Hi^o^ ^ IP s}-<a(F3)(Inprom.vhd)^ ^^o]] 

^^^^ ^■'U(.F2)(head.vhd)^ ^■^}^}<^ ^^S.^ HSZiefl^j3r>ji(S202) , SSZL^ 
iHlfislsl 3.7] oi = s]i^7> ^7>SlSi^;^ll- ^^*>^ MaxAddrS. *>o^ "0" 
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O.S. ^^*>£.# ^S.ZLSl)«JtbEl-(S203). t^f^^S., FBufofl ^S.ll^ ^]S.^-%- 

^11 ^ LBuf ^Jl ^^o\] ^S-Zi2fl"J tbi^ 

(S204). ol ^. LBuf 31 ;*fl2-3 ^;^>(b)^ S1<H>H tempStr«^1 ;H^J-*>al, 

tempStr^ ^VM-* asc2Num* ol-gr*l-<^ ^ IS. '^^<H 

<50> N = asc2Num(tempStr(0)(^]2 &^>, Oo]c^ o}^?] 48^^)) * 16 + 
asc2Nuni(tempStr(l)(^l3 ^;^>, 3oH ^}^^] 3.^^^ 51*^)) (1) 

<5i> ^-e^-^-l . ^ IS >^l2-3 ^^Xb)^ 03* <^>^7l^^ 3.2.5-^ ^*>£^ SS-Hefl^J ^ 
^S.^^ m ^^>* ^wl^l-:a(S205), ^^11- ^^^B^i StAddr ^^<Hl ^i^J-^j-i^ 

(S206), Al^^^l "StAddr" 7} SSZI^ ^^las^ ^7} "MaxAddr" c^«. 

* ^^^><^ (S207) , e "StAddr" 5^- "N" * ^-^r^V^^ "MaxAddr" » #7H 
7]Jl(S208), ^:^l ^-f<Hl^ "StAddr" * <H^&fli(Addr)S ^^*>J1^7> " 
Cnt"# "0" tbcf(S209). • 

<52> tf^^O-S, 1711^ ^^<H* ^^^ll'^i OP 3.^^ ^Wl^r>o^(S210). OP 3.^9 2^ 

^^s:>ji(S211). <HS2ll^(Addr)5!f 2^^^^"^^ OP VHDL -l-^i^ 

M IP(inprom.d)^ ^Iclscj ^ I-c-HoIe] SJ^(p4)^ ^ ^^i=1-(S212) . n ^, <H:^efl^ 
^q- ^7> "Cnt"# m7fl'5^ ^7>Al7l31(S213). ^7)31 x^^d] 711^ N*^! #71- 
"Cnffil- -i-^t!:^!* ^^*>«^(S214) N^l '^%<^ #7> ^^7> cfq^ ZL 

# ^^<H» ^-^^VS.^ S210^^1S ^11^^171^^. Tjl^o]^ s}.<^ 
^W'=*^(S215), ^<^r<^>^^ cf* tl£^ S204^;^lS ^ll€:*>:il, ^<=>M ^^.U.^ 

^]S.^3] 3.7]% ^^*>J1(S216). Ell^ 5^<^(tail.vhd)(F5)* o]-%-^'^ VHDL *ll 
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^0 
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^12)-'^. ^ cflolEi sl-<^ ^ 3i)-<a-i- inprom.vhd(F6)oll i^V^el SJE.* ^"4^ 

(S217), ^S^l-S-^^S-Zisfl^J t!-cf(S218). 
<53> '^^^ ^ 3JE.-g- HEX (watch. hex)^ ^^E.^] mPU^I SSZl^ ^IS-^l-g- 

154> (S3 

<55> cfA] £ 25- •i-<^]-7M, S2^;m o]^c^ ^^^}^, ^ IP(20)fe ^7] 

°\]^] RomConv.exe efJl ^^tb # 3.E. ^S.ZL^Mr ^]3.^^]]o]^o]\J\. pc ^ 

7^ci\]A^ ^^A|^ £ 6a ^ 6b«^l S^lt!" ^<^1 Inprom.vhd <^]5l-ji t^t^tb 

* IP 5X|-^(iE 6b^ F7)* >«>^^*>711 ^cf. tb^, >^7liq- ^^o.^ ^ SS. 

S^:i^^ ;?]:^'?]:^^i:5>^, ^7] ^ s.e.-§- HEX (watch. hex) ^ iil^l^H ^ 
*jA]^o.sAi, .^<^^=.o^ Mpuoii oi^ x)]^^ -i-^^-^ IP(Inprom.vhd)-g- 

^i^^^ ^ ^ic] 4<a4 Bfl<a 4^ ^ -i- ^= -g- HEX ^'a^^^^m 

^ t;f.^ MPU<^1£.- ^-§-^><>^ ^11S-^ # itSS ip-g- sl-<a*^^>^^^ ^cf. 

tb IJ-^^S. >^5>^^tb ^ IP Sj-<asl <yojl#, £ 7<^1 £.Al3r>$ii:f. ^S^^^' 

^ IP ^^i^ nv;\3.^7} ^^(A, B ^ C). ^^'y^ ^dlolEl s:b(F4) 

-^^ ^ E)l<a^:^(D ^ E)-^^* 5Lf-tbi=f. cf'?>. £- 7«^lA-1^ ol<4 ^jb^- ^ ^1 

i:-1^H7>^A>^ -^^(A, B ^ C), ^no]^ S^(F4) -^^^ £a1s:>J1 oj^vJ^. 

<56> (S4 ^/^l o]^) 
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<57> ^S^^^ # dbSM IP(Inprom.vhd)^ ^;^>2lS. ^Tj] 7]^^. 

S. lofl ^^]^ MPU ^<>| IP(30)Sf '^^^^i ^^^^^ ^ SAo^A^ 

, CAD IrS. sjS. ^>^j ^ ^^^^>S 71^11^(84), 1- ifl^ MPU ip ^o] 

<58> ^ ^vcgo^ 7]-^ Apj.;^ ^V7l wV^^it]: ^^1<^H1 ^^l^^S. 7l^s]^^^, 
ojti ^ Alc^i- 7l4^ ^fl^l7> ^ SZi^. 

<60> ^ol, ^^A^^j-ji^l-e}^ M. ipo) 7l^t!- ^11=1 31}- 

^H** 71 Bil<a sl-<a* ^wi^i-ji, ^7] -s- ipc:) 

♦ B.A>^ «1 3Jl-<^^ ^Wl*]-^, SS-ZL^ DllS-el-g- t^AV 2|-<a^ olo^S-olJi, S. ^ 
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1^ 
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$io.D^, vfl^ i^*>^ cf<a=^ ^1-^1^^ (SoC. 



System on a Chip)^ -i^l^ ^e] o]^^ ^ ojcf. 
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11 

^^■ir ^1^*1-^ ^1^1 3?-'^, ^M. 71 ^tb Hfl<a Sj-'a ^ ^c!-7] 1- ipo) 

S.A>^ «1 ^^d^VJl. 4^7] MPU SS-ZL^ ^S. el (Program Memory)-§- 

(b) ^7l Id ^■^<^1, ^71 nxi\ 340^^ ^AV^>J1 >^7l ss-n^ oii2.e|-§- ^ 
A> sJ-^^cHlA-l ASCII ^^}S. ^^^^ o^^ell^ifil- -f-tflA^ Aj^l-aj^lfil- ^^o]^ ^ 

(c) ^7] ^S-ZL^^ ^^^]?l^i * IP-§- s|.<a# ^5>^^*>^ ^:^]% 3L^^H 

[^^^^ 2] 

^1 1 5a^^i. 

>a-7l 5LS-ZL^ Dilae|-§- m^} ASCII ^;^>S- ^^J^ o1 = ell^<4 ^^^o^S 
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31 

^] 1 ^^^] ^<HH. 

^7] ^ IPfe- VHDL, Verilogl- S.f-^>fe ^>^>s|S. -iTjl^o^s. ^ o]}=^ ^>u} 

4] 

^1 1 *^<^1 ^^^i, 

^1-71 «llC-l2|-^oll^ ipoll ^o]^S.]^ , IP9] T^^l ^ <a#^ Al^^ S^3:> 

-a-7.1 Eflo^JX|.<ao1]^ xi}^]^ tflolEil- ^Jl ^S.^^ ^l^^V^. ^^>2]^ ^^Tfl 

[^T^^ 61 . ' 

^1 1 *J-<H1 ^<HH. ^71 '^^olf-^^Vsls. ASCII ^ 

lO^^S. -tV^*}^ ^^1:^^ *m 1- ^^Ji. IPSl 
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7] 

^1 1 ^^^] ^^>:S1^ ^7^1 <^<^S. 7l#tF # IP^ MPU S<>1 IP 

^ ^^J-^>^ ^^SlS. *>fe ipo^ 

IPsq- MPU sc>1 IP* >g^s>c>^, CAD-t^ 5)5-^^^ ^ ^ 

91 
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1^ 
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[£ 11 



ASCII f 4S ^^J^ MPU 

HEX 4°J(watch.hex) t 
nt] 4*^(head.vhd)4 m 
(tail.vhd) fa] 



'SI 



4 EflolBlt VHDL 2£S ^S, 
f g.(RoiiiConv.exe) 



'S2 



-^J-^dnprom.vhdi 



'S3 



ilPUaol IPS} 'SM'^, 
CAD f £ t'^ ^ 



'S4 



f ifl^ HPU ±51 IP 
(ET8051.vhd) 



'S5 



2J 



31> 



MPU IP (ET8051.vhd) 



MPU 3.0] IP (ETSOSl.vhd) 



30 



Haddr 

"'o^^lel^^^KCPU) 



10 



20 



16 nil. 



8 HIE 





IP (Inprom.vhd) 


addr 


. 0-64KB 37lfi] 




MPU ^^-8- 


dataout 
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[£ 3] 

LIBRARY ieee; 

USE ieee.st(LlogicJ164.all; 
USE ieee.stcLlogic_arith.all; 
LIBRARY work; 
USE work.et8051j)kg.all; 



mm inproiD IS 
PORK 

addr: IN std_logic_vector(15 downto 0) ; 
dataout: OUT DAIfflTlfPE 

); 

END inprom; 



ARCHICIECniRE behave OF inprom IS 
signal data: DAKMPE; 

begin 
process (addr) 
begin 
case addr is 



[£ 4] 



when others => data <= "00000000"; 
eiid case; . 
end process; 



dataout <= data; 
END behave; — 




is. 5] 



:0300000002001EDD 

: 10001B0002006D75303F75310675325B75334F7568 
: 10002B00346675356D75367D753670775387F75395F 
: 10003B006F753A77753B7C753C39753D5E753E7BCC 
: 10004B00753F717B007C007D007F007E00758150C9 
: 10005B00753DFC758B68758910D28ED2ABD2AF00C3 
:10006B0080FD758DFC758B680EBE010BEB540F2458 
: 10007B0030F875B0018690BE020CEBC4540F243bDF 



: 03 0000 00 02 00 IE DD 



a b c d e 



g b 
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IS. 6al 



Fl 



( HEX -4 
U watch 



.hex)\,7 



F2 



^08 



(~7r^~V-S200 



-> FBufi 



^ head.vhd Q H VHDL ^cj^aE M 



MaxAddr = SrAddr+N 



'S201 
'S202 



MaxAddr = 0 



FBuffi] 1^ -> LBuf ^^c^ 



'S203 
'S204 



'S205 




^StAddr > MaxAddr?^ 



Addr = StAddr 
Cnt = 0 



'S209 



F3 



(InpimvhdrA 



© ® 
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is. 6bl 



F5 



i 



© . 0 



^ 71121 'g^'^ 
Op= '^^^H 



Opt «>im M 



Addr4 ol^^S 
Opt VHDL 3SS ^7] 



'S210 

'S211 
'S212 



Addr = Addr + 1 
Cnt = Cat +1 



'S213 




Program ROM 371 M:^ 

i 



'S216. 
'S217 



CO 



,S218 



F4 



Inprom.vhd 
ci]o ^ 3.S.\ 



F6 



Inprom^vhd / \ 

«ilCl 2H 



I 



Inprom.vhd 
t iSS IP 



F7 
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is. 71 



m 



inprom.vhd - ?-iEuHJ 



irF^'(F) ^S(E) S7I(V) ^•'gj(l) AIA'(Q) £S^-(H) 

D|(^|y| alB^I rtl I Itml I %| 



pBRARYieee; 

USE ieee.stdJogic-1 164.ait; 

USE ieee.stdJogicarith.alC 

LIBRARY work; 

USE vs>^rk.et8051.pkg.ali; 



/ 



B 



ENTITY Inprom IS 
PORT( 

addr : IN stdJogic.vector (15 downto 0} 
dataout: OUT DATGBTYPE 

END Inprom; / 



ARCHITECTURE behave OF inprom IS 
signal data : DATGBTYPE; 

begin 

process (addr) 
begin 

case addr is 

when "OOOOOOOOOOOOOOOO" => data <= 
. when "DOOOOOOOOOOOOOOl " => data <= 
when "OOOOOOOOOOOOOOlO" => data <= 
when "OOOOOOOOOOOl 1011" => data <^ 
when "OOOOOOOOOOOl 1 1 00" => data <= 
when "OOOOOOOOOOOl 1 1 01" => data <= 
when "OOOOOOOOOOOl 1 1 1 0" => data <= 
when "OOOOOOOOOOOl 1 1 11 " => data <= 
when "GOOOOOGOOOl 00000" => data <= 
when "OOOGOOOOOOl 00001 " => data <= 
when "OOOqOOOOOOl 0001 0" => data <= 



7 



"OGOOOOl 0"; 

"OGOOOGOO"; 

"OGOl 1110"; 

"OGOOGGl 0"; 

"00000000"; 
"01101 101"; 
"01110101"; 
"obnoooo"; 
"00111111"; 
"01110101"; 
"001 1 0001 "; 



\ 



F4 



NUM 
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